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The Otttarip Ministry of the Environment has identified the need to develop and/or update air 
quality standards for priority contaminants. The Mini^^^s Standards Plan yAiuh. was released in. 
©ctober 1996, identified candidate substances fcffthe de^"elopment of air standards for the next 
several years (MOEE, 1996). Metin iene chloride was identified as priority for review based both 
on its pattern of use in Ontai io and recent toxicological information published since tlie existing 



Methylene chloride is a volatile, colourless liqaid with a mildly sweet odour. It is widely used in 
paint removers, as a solvent for plastics, as a degreasing agent, in propellant mixtures for aerosol 
(containers and as pharmaceutical intermediates. In a survey between 1989 and 1991^ 24-hour 



l^m^ (micrograms of methylene chloride per cubic metre of air). The maximum level measured,' 
in 1991 was 22.9 f^g'm^ at a site in Hamilton.^ 
across Canada range from 0,5 to 9,9 pg/m^. 

and lungs as the main target organs. Other organs affected include the mammar}'' and salivmy 
glands. Humm health data from epidemiological studies do not provide consistent evidence of 
cm"cinogenicity in humans. However, increases of melanoma (a type of tumour) and cancers in 

(mouth) cavity and pharymc, liver and W^ p^^i^, 
observed in some workers exposed to meth\ lene ^tE^lf.:ill4to1^^«Sol vents. Information 
obtained from studies of animals subjected to short-term exposure to methylene chloride, suggest 
that detrimental effects other than cancer ina\" be induced. These include adverse effects on the 
central nervous system, liver, heart, lungs and tlie kidneys. In longer term exposure studies. 



The current Ontm^io standards for methylene chloride are as follows: the interim half-hour Point- 

of- Impingement standard is 5300 ^g/m^, while the 24-hour average Ambient Air Quality Criterion 

19. i?65 {Jg/m^ Both of these are based oanoi^cancer hummi health effects. More recent 

K^oi^cal infomtatloia s^;dst& ^lat ;Sd^^i-jtet^l«g^li9^d as a probable MUS 

carcinogen. Based on this informafiQttj^ is&tlOg^ ^^ftl^^ 

cimlikc^ tQ he ixtioeed s£ review. 
■ ' - 

In developing air quality standards for Ontario, the Ministry of the Environment is reviewing and 
considering air quality guidelines and standards used by ^\lti?mnental agencies world-wide. A 
number of agencies including the United States EnA'ironmental Protection Agency, the CiiliforTO 
Department of Health Services, the Department of F.^^ ironmental Protection of the 
Commonwealth of Massachusetts as well as Heallli and Environment Canada, under the 
Varmdimi Ettvironm&i^tcU Protection Act,, have ^velcfted danc^ estfinates^ for tne^ylene 



the most appropriate rationale and was used as the ba^s far recOBmiaQdii^ 3ir guali^ 

standards for methylene chloride for Ontario. 



chloride has been assessed as tome wider the Canadian Environmental Protection Ai^ 

To minimize environmental releases of methylene chloride. Environment Canada is developing a 
miuiageineiit strategy under its Strategic Options Process to reduce the use and emission of 
methylene chloride in a variety of industrial processes and commercial products. Sectors 
fmiicipatihg m the Sirate^<£ C^iM iPc^ess have agf^edin i^rkic^l^-'^f^ljce tibe use an4 
release of mettiylene chlorid^l^':^$0%i^.#U^$|»g;-:^0^'V^ 
eionsidered beyond that date. 



iBased on the evaluation of recent toxicological information; the ambient air quality guidelines 

Certificates of Approval; the on-going federal Strategfe'^-0p^?ttl^plQ(|^^S^a4'^f'I^^ 
Sl^J?^^ eypBd^JS^ured in Onladg,. ^ lk^^Qi^& fHSpoaitg? 

an Minual average Ambient Aar Quality Criterion for methylene ehlcffide of 44 \\g/m^' 
<micr<^Eam£uors9Si^^^li^ oMir)f I^Si^ue is 

health assessment conducted by Heal^#!^iiiij^S|i4.0QS*e^^ 
cancer risk, of agp^oximitd^ 1 ju ^ 




Sl^'i^sting 24-ie^.^ 




2^ Quality 



ha , light of the reduction strategies for methylene chloride 



under the Canadian 



IS' see; 




|)rior to recommending a revised point-of-impingement standard for this compoimd. The 
is asking Ontario sources of methylene chloride to assess the emission reductions being 
anticipated as a result of strategies being developed under the Canadimi Environmental Protection 
This in^rmatiion will be eonsid^d in setting a point-of-impingement standard for methylene 
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Ontario's primary approach to regulating air emissions is based on 3chie\ii^ and maintaining air 
quality which is {Mroteetjve of human health and flie environment. The Environmental ProtesMm 
Act r-equires all stationan' sources which emit or have the pot^tial to emit a contaminant to: 
obtain a Certificate of Approval wlji9lj outiines the cpn4itiana-under which the facility ca|a 
operate. 

Compliance with air quality standards and guidelines is one of the criteria used to issue 
Certificates of Approval. Sources or potential sources of a contaminant are required lo contipl 
emissions to ensure that tlie concentration of a contaminant specified by tlie stand^d is not 
needed at any point off their property. Dispersion modelling which incorporates detailed 




The Ministry of the Environment uses a combination of regulatory standards, ambient air quality 
cfiieria (AAQCs) and point-of-impmgement (POI) guidelines in reviewing Certificates of 

and can be used dires^S^^ enforcement tools as ^Sp^afi^jlation specifies that a source cannot emit 
a contaminmit at a level which would result in a standard being exceeded at its maximal point of 
impingement off its property (Section 5(3)). All sources are required to comply with Regulation 

'Pi^^^^j^'fiSfl^'ihey arc specifically exempted in regiilafet; ^'f&l ste&ds specified' 
linder Regulation 346 apply to all son^^^j, socio-economic issues need to be taken into 
consideration in their development to ensure tiiatthe standards ^e teclmicallyff3&ibkr-3I)dth^ i^ 
a balatice between the benefite and costs of miproved ambient air qu^itjj. 



number of ambient air quality criteria and poinl of ini^gement guidelines which are derived fmm 
AAQCs. These are used by the Ministry' to assess general air quality and the potential for cauSiSe^ 
an adverse effect (MOEE 1994). Like POI standards specified in Regulation 346, point of 
impingement guidelines, are also used in Cer^iS^a^ of A|^roval to approve new and modified 

fttltt^ingement guidelines are legally binding, however unlike Regulation 346 POI standards, ih^ 
do not automatically apply to existing sources at the time they are promulgated. AAQCs are 
normally set at a level not expected to cause adverse human health or environmental elfects based 
on continuous exposure. such, socio-economic factors such as technical feasibility and cos^ 



Generally, point-of-impingement standards and guidelines which employ half-hour averaging 
times are set such that compliance with the standard or guideline will ensure that the Ambient Air 
QuaUt^ Criterion whicih is based on longer tef:^ a'^^eraging periods (e.g. 24-houi:s) ^^^iJI be met in 



Ambient Air Qualil^ Griteripn a»dthelml£-lw)J9* poiHt^0& hay^tb^ 
same value. 

'llhc^Ootario Ministiy of the Envirotiment has iden^ed the need to develop and/or update ■ak' 

■guidelines/standards for priority toxic contaminants. Tlie Ministn''s Standards Plan which was 
released in October 1996, idenlitied candidate substances for tlie development of air standards for 
the next several years. Methylene chloride was idenlilied as a priority for review based both on its 
p&^^em of use in Ontario and re^^£y6oMN{^p^'j^&isnation published since ihe jexisti^ 
standards were developed in 1988. Tliis <Jo<aili©Qt iSX^ 
ifevi&ed AAQCs chloride. 

2.0 Review and Evaluation 



Methylene chloride (CH2CI2), also-kno^Wti as dichloromethaiie, is a volatile, colourless liquid with 
.atttildly swe^ odour. The odoiM* threshold of methylene chloride ranges from 25 ppm to 150 
^]^-.^^Mf^S^|p$^ i«£isftpeople G^4eM£#^ odour. This chemicd: MiO^ vaporizes a£ 
ambient temperature. The Chemical Abstracts Service (CAS) identification number is 75-09-2 
Registry of Toxic Effects of Chemical Substanc^ CRTCCSJ uumher is 80500Q United 
Nations Hazardous Material number is 1593„ 



At high concentrations lA'ilbi^orkplace, metiiylene chloride has been obsei^ved to result in 
adverse effects on the nervous system, including dizziness, headache, irritability, numbness 
tingling in the limbs; fatigue, stupor and rare reports of death due to anaesthesia. Eye and 
respiratory irritation and upset stomach have also been I'epoited. At lower and chronic exposure, 




metabolism of methylene -OTOll^'^^in the human :bi^^^ in the production of carbon 
monoxide, with a resulting increase in carboxyhemoglobin (COHb), which can have an adverse 
effect associated with oxygen deficiency. Subclironic and chronic laboratory studies on rats have 
confirmed the observations in humans of liver effects and the increase in carboxyhemoglobin frca^^ 

observed in studies on r0 $i^i^& p^^||M^^^$£C^ad!a.a^^^ Ap^IH;. 

According to the International Agency for Research on Cancer (lARC; 1987) and the United 
St^S Environmental Protection Agency (U.S. EPA, 1997), the evidence from studies av.mMi0iE£ 
the workplace is inadcc[uatc to characterize methylene chloride as carcinogenic to humans. 
Exposure to rats and mice by inhalation increased t!ie incidence of benign and maligmint lung and 
liver tumours in mice and benign mammary tumours in rats. Tlie evidence for carcinogenicity in 
•Jil^P^Qry animal s^tf^Qf^ii^iMa^re considered suffici^^^l^l^^ing methylene i^Moride as 



2 



a probable human carcinogen by botli the Jnlem^Qnal Agency for Research tm Caneer (lARP 
Group 2B) and U. S. EPA (Group B2). 

Methylene chloride is widely used as an active chemical in paint removers, as a solvent for 
plastics, as a degreasing agent, in propeilant mixtures ibr aerosol containers and as a blowing 
agent in Sbams. It is alsotis^ m photoresistant str^>i^g 0^en^(^, In flknprocesslfi^ iitiiit^iifi; 
extraction solvent for spice oleoresins and hops, for the removal of caffeine from colfee. ;md its 
phamiaceutical intennediatcs (ACGIH. 1991; Environment Canada and Heahh Canada, 1993). 
Methylene chloride is not manufactured in Canada, hi 1995, of the 8500 tonnes imported (7,500 
tones as a neat chemical, 600 tonnes in formulated products and 400 tonnes as recycled solvents) 




"Environmental releases to the atmosphere were about 6300 tonnes or 85% of the total quantities 
used (Environment Canada and Health Canada, 1997). Based on the summary reports of the 
Canadian National Pollutants Release Inventory (NPRI), the total releases of methylene chloride 
in Canada had aknost doubled 13^2 tonnes in 1 993 to 22Z2. an4 23.07 iomm ^ ^^^^ ^ 
M^.j6^^fSI&vely(NPM1fi%Jm The!i3tM^«^^«^-@^^iN^ 
pattern. In 1993, 924 totmes of methylene chloride wqvq released, whereas this amount had 
increased to 1613 and 1610 tonnes in 1994 and 1995. respectively. The 1995 NPRI report listed 
28 sources of atmospheric release of methylene chloride in Ontario. The vast majority of these 
lii!^^S^^i^^6te(5!^W'stoil'expandedplasti operadfWS.^^'^*''^^"'^"^'^^*^'^ 
covered such activities as adhesi^^es $|^'p^^j 
indu^tdal and hous^hoM chew^al^ 

An mialysis of recent ^plications for C^ificates of Approval in Ontario identified 56 facilities 

l^erefor emissions from paint stripping and spray paint XJses, foam and expanded plastics 
operations and phmmaceutical manufacturing. A few covered such uses as cleaning solvents, 
adhesives and in office furniture manufacturing. The median Ground Level Concentration 

Regulation 346 dispersion modellingfor all S6 sourees was approxunatety 61 jjg/m^. 
^V^-^^^ and 0.OQ049 i^m^.^^^^t^^ 

A^er^e 24-hour concenti'ations at Onlai'io sites ra*lg©4tew^n 0.7 pg/m^ and 5.6 pg/m'' over 
fee period of 1989 to 1991. Maximum levels of methylene chloride measured in Ontario in 1991 
tanged from L6 pg/m^ at Walpole Island to 22.9 ng/m^ at Hamiltoa The three highest^l^i^eiif 

average c once tit rat ions in Samia in 1996. as reported by the Lambton Industrial Society, ranged 
from 6.3 to 12. 1 pg ni The highest annual a\ crage levels were observed in North York in 1989 
(3.4 pg/m^) and in Hamilton in 1990 and 1991 (5.6 and 5.3 respectively) (MOEE, 1993). 
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Across Cmiada, average methylene chloride levels range from 0.5 to 9.9 ^g/m^ The national 
mean was 1.7 and 2.6 [ig/m^ in two separate studies (Environment Canada and Health Canada, 
1993). According to the Hazardous Substances Database (HSDB) (1996), in 1979, background 
eonoentrattoois in the Northern Hemxi^erepWSFe reported to be 44^artl^ per trillion (0,16 MS^m^^ 
aad in the Southern Hemisphere. 20 parts per trillion (0.07 ng/m^). In the United States, in ISSS^j 
rural/remote areas were reported to be in the range of 45 parts per trillion (0. 1 6 (tg-m^). 
Urban/sub uib an ai'eas ranged from 414 to 12,000 parts per trillion (1.46 - 42 /jg/m^), with an 

m^^m0&B 718 saiai^W 




2.3 Review of Existing Air Qualit;^ Rej|iila^ia8 




2.4 0evelppjii£ii$ of Strategic Optioiist for flie Management of Methyleiie Chloiide uniler 



Methylene chloride has been assessed as toxic under the Canadian Environmental Protection Act 
(CEPA^. As such. Environment Canada is obliged to develoj^ options to minimize the 




exposure and the potential environmental and heaWi risk. To develop management options | 
methylene chloride. Environment Canada has initiated a Strategic Options Process (SOP) to 
exmnine tiie options available for reducing the uses of this subst^ce in the manufacturing of 
flexible foam, pharmaceuticals and adliesives as well as in paint stripping and some minor 

industry and environmental non-govemttiental organizations. Issues being considered include the 
technical feasibility and cost of reducing methylene chloride usage in each sector md the benefits 
of such measures. Also considered are initiatives on-going in other jurisdictions such as the 
-^velopment <^Natipnal Eniission Standards fer Hazardous. Air Pollutants by the U.S. EPA. 

In a recent draft report members of the Isitfrtfe'j 
WUftstion tai^ets fpr jmethylene chloride:; 

5* in aircraft paint stripping applications, a 50% reduction in annual emission by the year 

2002 and 80% by 2006; the use of methylene chloride in consumer and cominefCiftl.paM 



T^le 1. Simamaiy of Ej^k^g Air Quali^ Gmdelines^ fm Meth3toe CMoride 



1 ^V<ifiic>, D;)lf 
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haspH m a imit risk nf ft (lOOflOflfl'l? 1 
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Massachusetts 
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2200 nigfm^ (Tumarigenic Concentratian OS) 


5% increase in incidence or mortality 
doa.tcrtqmoitts | 


Ontario 

(currenQ 
1988 


5300 Mg/m^ (halthom point of impingement jirmQ 


point of impingemmt limiting effect and j 
AAQC limi1itl@i*Sfefi#3i^ b^"0n; 
health ' \ 



reference concentrations. 

i, Date here refers to when (tie hc<ilih-bai^|^(Mi^':!jiQ^gEpi!^i^^ I 

the respective agency documents; 
'iJ^ng conditions of 1 abiiogsliere md 1 0°C, 1 .0 0 . 274 ppb. Various agen(Sie^^feaStSS5?^^E^ia^ 

Proposed by the Swedish Institute of Environmental Medicine. 



a 50% reduction in the ^plicaEo© iil pQ^itfethane foam blowing by the year 2002; a 
complete phase-out in use of mefljyiene chloride as an auialiary blowing agent is 



r a 90^0 reduction in emissions froit)'^ephai^ace^6Si!l'&oal^ga^^eq^^ 

applications by the yeai- 2002; 

in adhesives application, a reduction of 10% in use in the fonnulated products by 2002* 
* 'M'^mii^^licadom^^morethan l(>to^ aimually, aSMt^Sltle^S^I)^ 

These reduction targets will be achieved tlirough improved emission control, source substance 
substitution, consiuner product labelling, improved work practice, restriction on import or 




Environment Cumd^ki^^^^e^S^iMS^ t 



to methylei^j^B^ito^ ^.^'based on the avoidance of tiie non-carcinogenic injury to 
and other organs as well as on the avoid^3|^^^^^^^-j^^th^J4;i^^^Q4'1^^1i^^ l^J^tS^ 
are piainined separately. 




There is sufficient evidence to consider metiiylene chloride as an animal carcinogen. Liver and 
lung appear to be the main target organs for its carcinogenicity either by inhalation or ingestion 
i^Ute of e^osure. Odierorgans affectedkicludethemammary and salivary glands^ Data&o^ 
^plteM^^^tu^es do mppMSi&m^i^^^'s^^i^Q^ of Garcino^^££%l^1imnans. 
liowever, increases of melanoma and cancers in buccal cavity and phaiynx, liver and biliary 
passages, and breast have been observed Itl some cohort workers ejigposedto metl^lene chlorid© 
and other solvents (CEP A, 1993), 

^ judsdictions consider that methylene chloride is an animal carcinogen. In the U.S.A., 
carcinogenic ity-based guidelines ha\'e been developed by jurisdictions where the federal and stat§^ 
governments mandate actions on the issue of human carcinogenicity. Discussions on how most 
appropriately to employ some of the carcinogenicity-based approaches are ongoing. ITiis is 
ptisltated %E His variety of reported umt tw\s&. The CAHB (1989) used the data oa. alveolav 



inlialation bioassay. They applied combinations of two exposure models (delivered dose based. 
a physiologically based pharmacokinetic model and higli-io-low dose methods) and two 
tnathematic^ tnod^]^ of cancer formatioii (Itn6aiize4 tnultistage and time-dependent multistage). 
They also i^resaiiitei aft estimated increased lifetitascttfteer risk, using a total PBPK exposure 
model and a linearized multistage tumour formation model reported by the U.S. EPA (1987, as 
cited in Commonwealth of Massachusetts (1990)). Tlie unit risk estimates range from 1 .0x10"^ to 
10.0x10 tumouis per 1 ppb (3x10"^ to 3x10"^ tumours per ng/m^ an estimated by GARB, 1989). 
,'3telMlfe& Air Pollution Control Officers Associatioft-^eiWOA, 1993) chosen ttftgiiiMiS' 
^ tumours per ^g/m^. Hie origin of the New York unit risk (3.7x 1 0"**) is not known but aj^ears t0 
be outside the range presented by California. An inhalation unil risk of 4.7x10"^ tumours per 
Hg/m^ was calculated by the U.S. EPA (1991), usmg a Imearized multistage, extra risk model 
from the combined adenomas and carcinomas in female B6C3F1 mice exposed via inhalation 



aiethylene chloride. The State of Massachusetts (Commonwealth of Massachusetts (1990)) 
adopted a unit risk of 4.1x10"* which, according to the Commonweahh of Mass^husetlfe^^iSlkc 
previous value developed the U.S. EPA, using an applied dose methodi 

WB^m^itACmiada.mdlSsia3^ potential cancer ri^ f^metkylene 

chloride under the Canadian Environmental' ^0i0fftion Act (CEPA, 1993). Health Canada has 
developed an inhalation Tumorigenic Concentration 05 (TCq^: the concentration in air associated 
with a 5 % increase in incidence or mortality due to Umiours) of 2200 mg/m^ Dividing this TC^^ 

excess lifetime cmicer risk of approximately one in a million (Health Cs^^^ 1996). This TC05 
was derived from a NTP (NTP, 1986) study based on combined adenomas mid carcinomas of the 
lungs in female mice and combined adenomas and carcinomas in the livers of njale mts. The data 
for the risk estimate was modelled with a PBPK method'* 



WHO (1987) took the position tha^ because there was no cancer risk estimate avi^lable at the 
time that took into consideration metabolic data, they did not present a cancer risk assessment. 
Sweden reported that methylene chloride was a carcinogen but adopted the approach of using the 
NOEL j^Oid$ ^ animal carcinogenicity study divided by SOOO to develop their guideline. 



Results from short-tenn studies indioife that melliylen^ Sshloride has effects on Ihe central nervous 
system (CEPA, 1993). Data from acute or short-term exposure animal studies indicate that 
it^lKaled metfaykne chloride may induce detrimental effects other than cancer. Adverse effects on 
^ .central nervous system, liver, heart, lungs and (lie kidneys Inn-e been observed. Cytological 
and physiological changes in the liver, kidn^^'s and brain tissue liave b§en (:§porte4 in ffeotlic 
exposure studies. 



? 



The ACGIH (1991) developed their occupational standard to prevent non- carcinogenic damage 
to the liver. Their standard was based on the assumption that there would be no concurrent 
e?£po&^e to carbon moiioxide in the workplace. In some jurisdictions (Commonwealth of 
Maasadnjsetls, 1990 and New Ycffk, 1991X a short-term ISajif^as based on extrapolation 

this occupational standard. It is not possible to scientifically evaluate the methods of extrapolation 
suggested by New York and Massachusetts. Ontario's cuirent guideline for methylene chloride of 
1765 |ig/m^ (24-hour average limit) is based on the ACGIH TLV and a salety factor of 100 (Rafii^ 

Ilie World Health Organization (WHO, 1987) de\ eloped a guideline for clironic exposure, based 
on a study of human volunteers conducted by DiVincenzo and Kaplan (1981). The WHO 
^l^roach was to protect people firomthe adverse effects of carbon monoxide, a metabolite of 

as the maximum allowable increase within tite human body as a consequence of the metabolism of 
methylene chloride. Based on the DiVincenzo and Kaplan (1981) study, the WHO calculated that 
a 1% COHb increase would be associated with a 7.5-hour exposure of about 90 mg methylene 
■^(Mide. TTiey extrapolated Ubis exposure period to a 24-hour e^^osure level of up to 28 m$f^A 
They ]^onmi^^i3ai^i^iS^^eil@k*i^j|^^ 

guideline. This approach has the advmitage ofi^i^^ based on human data; however, it is 
potentially problematic because of the extrapolation of a 7.5-hour exposure period to a 24-hour 
period. The periodic exposure protocol in the study by DiVincenzo and K^lan allows a 16-hour 



information. The current MOE standards for methylene cliloride are as follows; the half-hour PQI 
standard is 5300 ^g/m\ while the 24-hour average Ambient Air Quality Criterion (AAQC) is 
1765 |ag/m^ Both of these ae&^l^ed on non-cmieerhimwnh^^ Moreteceiit 



A number of agencies including the U.S. Environmental Protection Agency, tlie California 
D^artment of Health Services and the Canadian federal agencies under the Canadian 
Environmental Protection Act have developed cancer risk values for methylene chloride. Ifedfiftfl 
Canada has developed a cancer-based inlialation TCq, of 2200 mg/m^ using data from a study 
which is also used by the U.S. EPA and the CDHS (Health Canada. 1996). Sweden used a safety 
factor approach to calculate a cancer-based guideline value of 350 |Jg/m^. Of the criteria 
r^^^Smi from all the agencies^ those developed by l&^'^i^ CDHS and HeaMi Gana:# 








developed lifetime cmicer risk estimates and calculated that at a risk level of 10"^ the risk specific? 
air concentrations are 2 pg/m^ and 1 ng/m^ respectively. Both agencies used the same starting 
data and appear to have used simile models in the development of their respective riskes^mates^ 
^^U.S. EPA and the C0HS incorporated a physiologitsJi^ feafl^^pihaimaoo-kin^c is^^^i§^ 
animal to human dose conversion which was considered a scientifically appropriate approacii* 
The CDHS employed more detailed methods to validate their cancer risk estimation. Both the 
U.S. EPA and the CDHS have used a linearized niulu-siage model to derive their unit risk values. 

In contrast, IlcaUh Canada has proposed a TC05 of 2200 mg/m^ which corresponds to the 
concentration at wliicli a 5% increase in incidence of tumour formation or mortality is observed. 
As interim guidance, Health Canada advises that the apphcation of safety margin of 5,000-50,000 
to the TCp5 provides a comparable level of protection to that associated with levels of lifetime risk 

.\Uhoiigh slightly less conservative than the values developed by the U.S. EPA and the CEJflS, 

Ministry of the Environment recommends that the TC^,. developed by Health Canada for 
methylene chloride be used as the basis for developing an annual average Ambient Air Quality 



tttedpn in Ontario. Applying a safety margin of 50,000 to the TCqs of 2200 mg/m^, an exposure 




The relatjonshi^tji^^^en air quality criteria of different averaging times is based on empirically 



*rhe factors avQ selected to ensm^'^^^'^l^'^l^^-tenn limit is met (e.g. 24-hoiBr^ 
quality guidelines based on longer-term exposure will not be exceeded. Tlie factor typically used 
to convert from an imnual average to a 24-hour maxima is 5 (MOEE 1994c). Depending on the 
critical end-point being considered other factors may also be employed. Starting with an manual 

lasedoia^ 










A4QC 


.Annual Average 


44 fig/m^ 


AAQC 


24-hour Average _ 


220 ^/m^ 



While the 24-hour AAQC of 220 ug/m^ is based on the prevention of adverse health effects in the 
human population, the potential etfccts of methylene chloride on other terrestrial biota including 
plants, soil microbes and herbivores were also examined. Limited field and laboratory studies as 
"Well as modelling data suggest that exposure to metl^lene. chloride, at the proposed AAQC 




future studies indicate tliat the proposed air standard for methylene chloride is not protective 
other terrestrial biota in Ontario, then the basis on which the AAQC is established may need to be 



4.Q ^t^tos QjT stakeholder Cott^^Uti^^ 

in jaimary 1997, the Mimstiy mitiateCl(*aeti stakeholtfer eonsuMon on the y^-Sijite ^ 14 
pr^osed air standards developed under the Standards Plan (MOEE. 1996). During the coi^^-^ 

these consultations, written comments were recei\ ed from sc\ eral stakeholders expressing 
concern over the technical ability of flexible foam manufacturers and formulators of certain 
pharmaceuticals to meet the revised standard. Stakeholders also expressed concern over th# 



l^cess for methylene chloride and revision of ambient air quality standards. In addition, concerns 
were expressed over the weight giv^ tp thg^TcpogglSei^ eaette^i^,^y<i)d4®^i|l ^b^^ 
assessment for this chemical. 



Halogenated Solvents Industry' Alliance petitioned the federal government to re-assess the 
designation of methylene chloride as toxic under the Canadian Environmental Protection Act. 
Officials from the Departments of Environment and Health reviewed data submitted in support of 




W^anted at this time. The MOE has evaluated the carcinogenic assessments from 



As discussed in Section 2.4, undertime Canadian Environmental Protection Act, the federal 

levels by the year 2002 mid further reductions are expected beyond this date. The Ministry needs 
to understand the impacts these reductions will have on predicted ground level concentrations §ctt 
Ontario sources prior to recommending a revised point of impingement standard for this 
compound. The Ministry is askmg Ontario sources to identi^ whatmksion redijctions: w being 

inipleme^M>^i^$M@^ 
'Recess and how this will affect predicted ground le^"el concentrations for methylene chloride. 
This information will be used to set a revised point of impingement standard for methylene 
chloride to be implemented on a timetable consistent with the recommendations under Uie 
Strategic Options Process. 



ou ^6 evaluatioi} of recent fpxicological uiformation; &e ambient air quality guidelines 
1jse4 ia oflier jtmsdi^^ti^;^^ ground level concentratiojis &&m recent plications for 

Certificates of Approval; the on-going federal Strategic Option Process ^n^'^^JlC^^^TSlS'O^' 
nje:y|iylene cljlorid^. measure^ u;i Qjit^ijOj ^e Mi^i^J^ is proposing: 



average AnibltSiwQu^a^Cifb^onforme^^l^^ of 44 ^gito* 

(micrograms of methylene chloride per cubic metre of air). This value is based on the 
health assessment conducted by Health C\mada.and,CCMTOpOil!dS-J@!«Sj^eess-.Ufeti^ 
cancer risk of ^pjCQximately 1 in 1,000^000; 




In light of the reduction strategies for methylene cliloride being developed under the Canadian 
Environmental Protection Act, the Ministry is seeking addition^ information ^om stakehoIdeii§ 




is asking Ontm^io sources of me^^^^^ chloride to assess the emission reductions anticipated as A 
result of strategies being developed under the Canadian Environmental Protection Act. This 
information will be considered in setting a poinl-of-impingement standard for metiiylene chloride 
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^.1 Agency-Specific iSiiiiunaiy: Federal Gq^^niineiit of Hie .United States 

2. Agency: U.S. Environmental Protection Agency 

3. Guideline Value(s): 

The inlialation unit risk is 4.7x10"^ tumours per jiig/m^, Using a linearized, multistage extra risk 
model extrapolation procedure, this represents an additional risk of 1 in 100,000 to 1 in 1,000,000 
per 20.0 ng/m^ or 2.0 pg/m^ of lifetime ej^osure respectively. No ambient air ejq)osure limits aret 




4. Application: 

IRIS was defveloped as a source of oonsistfint risk information on eheinicak for liae in deciMoo- 
mmkmg and reguI^^^E^^^o^^^ "^Smi^^ values 

guidelines or stmidm^ds, in and of themselves. IRIS also contains a sui 
^ovepmieint re^ulaloijf actions under variQUs le^i^Ia^sre maaidate^.^ 





11,^ EPA, 1997. hitegrated Risk hiformattoil fi^ 

Key Reference(s): 
based pharmacokinetics au' 

NTP (National Toxicology Progiam), 1986. Toxicolo^ and carckiogmesis studies of 
6. Peer Review Process and Public Consultation: 

^j^^viBiwed scientific research data, analyses and evaltiatibns from various soitrces, including a 
'Mid^ 0f |)i^i^aind government agencies from around the world, and the published scientiS^. 
literature, were employed in itie dewlopment of these values. Both the general assessment 
methodologies and the cheniical-speeifie iiiibnnalion found in IRIS undergo extensive scientific 
and policy reviews, within both the U.S. EPA and other science-based U.S. regulatory agencies. 
Mormatiomilill^iB^piit fovt^^^^e alter the results ofUm 



7. Status of Guideline: 

No guideline exists. The risk estiJrtfe ^^tSSti^ is for respiratory exposme from air only. 



% Key Risk Assessment ConsideFatxons; 

According to the U.S. EPA (1997), the two available studies of occupational health for chemicaJ 
factor^' workers exposed to methylene cliloridc did not show an excess of cancers (Olt el al, 
1983; Friedlander et al, 1978; Heanie and I nedlander, 1981). The Ott et al (1983) study was 
desi^^i^'^^SS^^^^ffi^^^^S^^ £fi the Fri^dM^^'^. fl^TS) 

study, exposures were low , but the data provided some suggestion of an increased incidence of 
pancreatic tumours. This study was recently updated to include a larger cohort, follow ed throu^, 
1984, and an investigation of possible confounding factors (Heame et al, 1986, 1987). An 
insignificant excess in pancreatic cancer deaths was observed. An update of the Ott et al. (1983) 




Animal data were considered sufficient evidence of carcinogenicity in animals. There was an 
incFea§#d incid^ce of Ever ^epatoGeUid^r neoplasin^ and lung (alvedar/bronchioter neoplasnos) 

methylene chloride have shown an increased incidence of benign mmnmary tumours in both $S^^- 
of two species of rats (Burek et at, 1984: NTP. 1986). Male rats in one study (Burek et al., 
1984) had increased salivary gland sarcoma and female rats in the second study (NTP, 1986) had 




The inlialation unit risk estimate of 4.7x10' per pg/m^ (last revised February, 1995 by U.S. EPA) 
was calculated using a linearized, multistage extra risk procedure from the combined adenomas 



4.7x10"^ per pg/m^, which incorporates information on pharmacokinetics and metabolism of 
methylene chloride, is approximately nine-fold lower tiian the previous applied dose estimate 
(U.S. EPA, 1987a,b). Internal dose estimates were based on tlie metabolism of methylene 
Ghl(»ide by the glut3thione-6L-=trans|emse pathway, as estimated by the modd developed by 
Piss^^sts&a.^43^.iipW^ coitected for inter^^ell^lteMttyiiiSM^^ 

i>y using the surface area correction factor. Calculation of a slope factor from the unit risk is 
inappropriate when pharmacokinetic models are used. (When dose-response relationships ai:^ 
figured on tlie basis of internal or metabolized dose, a slope factor in terms of 
cancers/(mg/kg/day) represents a back calculation using different absorption assumptions than the 
ftharmacokinetie models. This introduces possible contradiction^.) tK|p£l^,|;isk.^ould not be 
used if the air concentration exceeds 2x10"* pg/m^ since above tiiis concentration the unit risk may 
differ from that stated. Since the unit risk is based on a pharmacokinetic model, the risk may 
change with alterations in exposure patterns. Thus, the unit risk presented here may not be 
^^lica^le to aci;^e« hi#. ^posures. 



1^ 



9r Key Risk Management Coiisideratiotis; 

] 0. Multimedia Consid^^tioqs of Guidelines; 
None are reported.. 

1 L Other Relevant Factors: 

As noted in U.S. KPA (1997), methylene chloride \\'as mutagenic for Salmonella typhii 
with or without the addition of hepatic enzymes (Green, 1983) and produced mitotic 
recombination in. yeast (Callen et al, 1980). Results in cultured mammalian cells have generally 



enhance viral transformation of Syrian hamster embryo cells (Price et at, 1978; Hatch et ai.j. 
1983). Although chlorinated solvents have often been suspected of acting through a non- 
genotoxic mechanism of cell proliferation, Lefevre and Ashby (1989^ found methylene chloride to 
be unable to induce hepatocellular division in mice. 



7^ A^^J-^FC!<4IU^.^i9lffi^^ State ojf Calif fitni&i 



1. Name of Chemical; metiiylene cMpride 




3. Guideline Value(s): 

M^cancef ac;ute TefeF^^^i|>6Sam level (REL) for mhalation is 3500 p^m^, h'am€MM ^ 
hour exposure. CAPCOA cited U.S. EPA(IIKAST, 1991) as the source for this REL. The 
non-cancer chronic reference exposure level for inhalation is 3000 ug in^, based on protection 
from central nervous system effects. In 1997, tlie OEHHA proposed to revise the chronic REL of 
3000 [ig/m^ to 300 pg/m^ which is based on effects of methylene chloride on the cardiovascular 

cancer with constant exposure to an ambient air concentration of 1 ^ig/m^ over 70 years) is 1x10* 
(0.000001) per ^g/m' (CAPCOA 1993). This corresponds to a risl^ of 1 itllJiQQfiQQM^ 73^ 
year exposure to a me^ylene chloride concentration of 1 jjg/m^. 



"The intent of the Committee in developing the guideline was to provide risk assessment 
procedures for use in the Air Toxics 'Hot Spots' Program." (CAPCOA, 1993). This progrmn is 
based on a California State law: the Air Toxics 'Hot Spots' Information and Assessment Act of 



Control Districts deli^^^lte which facilities in their areas will prepm'e health risk assessments, ho^ 
such health risk assessments should be prepared and how the results are to be prioritized. These 
guidelines were prepared to provide consistent risk assessment methods and report presentation 
to enable: 1) comparisons between facilities, 2) expeditious review of risk assessments by 



health-based exposure levels developed for and employed in this progrmn should not be employ^ ' 
outside the framework of the program. Tliat is to sa%'. the State of California does not consider 
them to be general, independent, legally-enforceable air quality guidelines or limit values at this 



5. Documentation Available: 

CAPCOA. 1993. CAPCOA Air Toxics "Hot Spots" Program. Revised 1992 Risk Assessment 
Guidelines. Toxics Committee of the California Air Pollution Control Ofticers Association. 

CARB, 1989. Technical Sii^CMt Document: Proposed IdentificatioljE^Methylene Chl(Sii(t^fe^# 
Toxic Air Contaminant- ^t^l^'OfOpdtf^Sm^ Air toijuro^s lWi<iJlS^ Sflttree J3ivis?pn4 
SaQramfOH 






Key Reference(s): 

NTP (National Toxicology Program), 1986. Toxicology and c^cinogenesis studies of 
dicblpromethane (methylene chloride) (CAS No. 75-09-2) in aijd B^OFl mic? 

Lewis D.C. iind G.V. Alexeetf. 1989. Qiuintitative Risk Assessment of Non-cancer Health Effects 
for Acute Exposure to Air Pollutants. In: Proceedings ol the Air and Waste Management 
As^ooisM^'S^d Atmu^ M^^^. -Mse^ l$S9, Vol 

6. Peer Review Process and Public Cotisuitation: 

Cancer potency slope factors, and acute and chronic reference levels were prep^ed by the 
iQalifomia Office of Environmental Health Hazard Assessment (OEHHA). These, as v^^ell as the 



0nalization. Peer-reviewed scientific research data were employed in fte development of these 
values. Under the CAPCOA risk assessment process, each assessment is site-specific, and puljli© 
notice to all exposed individuals is required when the screening process determines that a 

saiit health risk is associated with emds$io»s firw a faciUty. Public ii^ut was obtained in 




^. Status of Guideline: 




8. Key Risk Assessment Considerations: 

The non-cmacer acute reference exposwe level for inhalation of 3,500 fig/m^ is based on hiunan 
^fe^^afa^ffy fifit^^^ Threshold (DPT) ft^iibW^^^roposed'^' 

Lewis and Alexeeff (1989), which employs the 95% lower confidence estimate oft a ccaicejE!|»ifeai 
for a l**o response incidence. Tliis value should protect against perceptible occurrence of 
observable effectSj including irritation^ among an exposed human population for a one-hour 
e^ostire. 

Acute toxicity data indicate that concentrations of 500 ppm maybe associated with nervous 
system depression. Siibclii onic or clii onic exposure of laboratory animals to 500 to 1000 ppm off 
more has been repoited to cause behavioural changes, hepatic dysfunction and, less frequently, 
limg lesions. There have beea relatively few reports of subchronic or chronic toxic effects 
insulting from exposure to hlMEtli^-Subdironic and chronic effects repotted include at 
carbox>'hemoglobin level, encephalosis, toxemia and bilateral temporal lobe degeneration. 
According to C.ARB (1989). in many cases it was unclear whether the reported toxicity was 
caused by the direct action of methylene chloride or by carbon monoxide, a major product of 
methylene chloride metabQiiam. According. iO'^j^PP^tl^l^SEFA (19S3) (as dted in CAI^ 



100 ppm (347 mg/m^). CARB reported that the most sensitive animal study oral NOEL was 5 
mg/kg/day (Serota et aL, 1986a). Assuming that tfce toxic effect is independent of exposure route, 
a "NOEL for humans Wtisestoated by CAM'))i^^ ppm (i^proximateiy 17 mg/m^). No meftiiod 
fca^ making this e^sti^oIji^CfL^W ' J > ' 

CARB agreed with the U.S. EPA and lARC that methylene chloride was a probable human 
carcinogen. Several long-term rodent studies have shown that methylene chloride increases 
soine: 



concentrations rangjng from 1,000 ppm to 4.000 ppm, CARB used the data on al\ colar and/or 
bronchiolar adenomas or carcinomas of the lung observed in mice in the N T? (1986) inlialation 
bioassay. They applied combinations of two exposure models (delivered dose based on a PBPK 
Si^odel developed by the U.S. Consumer Product Safety Commission (Cohn, 1987) and higJi-tQ- 



^me-dependent multistage). They also presented an estimated increased lifetime cmicer risk, using 
a total PBPK exposure model and a linearized, muhistage tumour formation model reported by 
the USEPA (1987). The risks range from 1.0x10-^ to 10.0x10^ tumours per 1 ppb (3x10"^ to 
3x10"^ per i^g/m^, as reported by CARB) meth> lene eMoride. The cafle^ potency unit risk vsd^ 
0es^pm^^^^i^^sm^^Sxi^s^jmSB&r with constant to an ambient air cone^sM^^'^ f 

^g/m^ over 70 years) chosen was 1x10^* (0.000001) per pg/m^ (CAPCOA 1993). This 
corresponds to a risk of 1 in l^OOQ^pQQ for a 7P-year exposure to a methylene chloride 
concentration of 1 pg/m^ 

$y K^l^ikManagemeiit ^g^^^ations: 

The exposure guidelines were prepm^ed for both non-cancer- and cMicer-based endpoints. The 
cancer-based value is to be used in a screening risk assessment to detennine the maximum offsite 
cmicer risk for the exposed human population. Tlie process is not readily comparable to the air 

set^itive adverse health eO^ect reported inl^^i^l^y^'^l^ii^l^'^^^P^ Cl^S^^^^lf f^^f^iii^' 

fc^iaitiv^ ^ndiyidnat^^^||i^.p€^^ 

i^ere me options fot addressing tlie possible economic impacts of controlling methylene chloride 
tt^i^. ^H^SSMI&^Ws^^^t^m Under IdOil'iMfi^ and are b^i^^f@^^a^-^- 

S[ocio-economic analyses, as well as pubhc workshops and hearings. The enforcement mechanism 
is via operating pennits. Tlius. the process is primarily directed towards site-specific evaluations 
and development of further regulatory tools, rather than being enforceable levels in and of 
themselves: " 



10. Multimedia Considerations of Guidelines: 

In the exposure modelling process, non-inhalation pathways should be considered for a number of 
substances (specified in Table 111-5 in CAPCOA, 1993). Methylene chloride is not one of the 
laKt^tances that require non-inhalation modetlii^. hi ^ Cayfonna^ ^cposiu^ ^d health 



were possible but that, due the lack of quantitative information and the predominance of airborne 
exposure, other exposure pathways were not considered in the development of the guideline. 



7,3 A^mc^-SpedtJ«i.^i||]p||^^ Wpi^ ^HesMih Qi^^tnizalilp 



1. Name of Chemical; methylene ehlpri# 



3. Guideline Value(s): 

Afl ^^if 4*^^|pj^fe of 3,000 ^g/m^ (24-hoin- av^age) is ri^ 

4. Application: 

"The guidelines are intended to provide background infomialion and guidance to goveniinents in 
tttaking risk management decisions, particularly in setting standards. It should be strongly 




5. Documentation Available: 

WHO, 1987. Air Quahty Guidelines for Europe, WHO Region^ PubUcations, European Series 



Key Reference(s): 

DiVincenzo, G.D. and C.J. Kaplan, 1981. Uptake, metabolism, and elimination of methylene 
mpor by hM«rfe;'1^^aaAppl. i*hanfl.^ 



Haun, C.C., E.H. Veraot K.L Darmer Jr. and S.S. Diamond. 1972. Continuous animal ex 
to low levels of dichloromethane. AMRL-TR-72-13. hi: Proceedings of the 3rd Annual 
Conference on Environmental Toxicology, Wright- Patterson Air Force Base, Ohio, Aerospace 



6. Peer Review Process and Public Consultation: 

Scientific background documents were prepared by experts and submitted to working groups 
consisting^:€iCy^n^ional e^^i .^lerafpi^ of meetings and internal and. external J:e:views by 




Ifecommendations were presented at a final meeting, where they were adopted by conseiiStBS J0f^lfe^ 
representatives, hi addition, peer-revi^wedscientific research data were employed 
development of these documents. 



1. StMus ofGui 



8. Key Risk Assessment Considerations: 

^cor#^ to WHO {iBB7)s whei^lhe longtterm effects of occupational ei^^ire to metbyiene 



observed-adverse-effect-level (NOAEL) is about 347 mg'm^ (100 ppm). A similm" epidemiological 
NOAEL can be identified in epideiiiiological studies on workers in whom exposure in relation to 
heart disease was evaluated (Ott et aL, 1983; Friedlander et al, 1978; Heame and Friedlander* 
l^UGheny et al WHG^ tteeiJ^ iiKJtie than 0.1% ad^tional carb^^tena^^bin 

{COHb) as the maximum allowable increase as a consequence of the metabolism of methylene 
chloride. Based on a study of volunteers conducted by Di\"incenzo and Kaplan (1981 ), the WHO 
calculated that a 1% COHb increase would be associated with a 7.5-hour exposure of about 90 
mg/m^ methylene chloride, ^^il^iM^ ^oi¥e^^ond't»»d^!^!^)3tir^l«^^ kv^l 
SSS^M^^. Tlireo mg/m^ was associated with a 0.1% increase in COIHi. Also, on the basis of aidblii 
data showing a LOAEL of 347 mg/m^ (Maun et al., 1972: Weinstein and Diamond, 1972; 
Weinstem et al., 1972) and a NOAEL of 87 mgm' (Haun et al, 1972), avalue of 3 m^m^ is 
^^sidered appropriate by WHO (1987) for an air quality guideline^ 




9s Key Risk Management ConsidOTaliojDs: 



10. Multimedia Considerations of Guidelmes: 

Human exposure from air, (i^inking wat^ ^4 diet was considered in the evaluation, but this did 



11. Other Relevant Eactors: 

WHO (1987) stated that because there was no cancer risk estimate available at the time thattopk 
into consideration metabolic data, they did not present a cancer risk assessment. 




7f 4 A^9u^^S|ie«4^^qiffilll^:' 1^ ^^bjerjand]^ 
1. Name of Chemical: methylene eMoride 



3. Guideline Value(s): 




P^S^ ^ occupatiiinal guideliiie, is 350 tag/mK Hie 



4. Application: 

l^imit values are non-statutory environmental quali^ objectives that are considered policy 



These effects- oriented guidelines may be used simultaneously with source-oriented emission 
criteria, although it is the latter that are the primarv' ^eg^llatory mechanism. If effects-oriented 
guidelines continue to be exceeded, then existing source-oriented emissions criteria will be 
lowered to Idng ambient levels below the eflfeets-oriented guidelines. A maximvtm acceptabJl 




5, Documentation Available: 



lit\ Objet 



^vironmental quality objectives and theii" policy framework in The Netherlands. Risk Assessment 
mid Environmental Quality Division. Ministry' of Housing ^p^4iai-?|i 
(MHSPE), The Eague, Ihe Netherlands. 465 




Earlier air criteria documents or more recent integrated criteria documents are available for 
|)iionty siib^iitl@es # methylene chloride^ bid: only in Dutch. 

6. Peer Review Process and Public Consultation: 

No specific infonnatioaojUhis issue w^ iK^sSBted iuthe available JEingUsb lai^a^ 
documentation. 



|(i ^y Risk Assessment Considerations: 
!Ko in£)i30aatiQn available 
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9. Key Risk Mmiagement Considerations: 

National limit values include consideration of envii^omnental, economic and social interests, as 
welt as technical cations. Specific uifcrtnation on such detank was not presented in ^e a^yailabk 



10. Multimedia Considerations of Guidelines: 
Multimedia 



Multimedia exposuie was not considered in the development of the-c^pisnt air guideline limits; 
&^^vei-, mteTmmpmmmM criteria viMck a^M^ .pMm are hm$ 
schedule for revisions based on this process has not' 
jioti^n the initial list of diemic^ to consM^;^ 



Jl . Other Relevant Factors: 



1. Name of Chemical: meEthylene chloride 

2. Agency: Tlie values reported below are those recommended by tlie Swedish Institute of 
Environmental Medicine. According lo Dr. K. \'icTorin of the Swedish histitute of Environmental 
Medicine (pers. comm.} no official Swedish au" quality guidelines have been promulgated by tlie 

3. (liiidclinc Value(s): 

The recommended value is a long-term average of 350 ^g'm^e 



5. Documentation Available: 

Victorin, K., 1993- Health effects of ufbaii air pollutants: guideline values and^onditions i^ 



Key Reference(s): 

Fransson, R. ^d U.G. Ahlborg, 1990. Medicinska Of^l^^l^^fel sifekter av diklormetan. 



6. Peer Review Process or Public Consultation: 
No information was available in the documentation. 

7. Status of Guideline: 

It 1]^ ]}o ^Acial status buthas beeai used on an i^f^^c; basis by Swedish i;eguiatQr$; 
% |Uy Assessment Consid^tionsf 

.tt^l^lM^tiaiQ3#^ and Attit%^i@# 

No references to the studies cited are given. Data support the conclusion that methylene chloride 

is carcinogenic in animals and mutagenic. Risk assessment was therefore based on carcinogenicity. 
The lowest air concentration where carcinogenic effects were reported in animals was 500 ppm. A 
S^e^ factor Cff 500Q was applied and the medically-based, low risk level was calculated to be lOQ 






9. Key Risk Management Considerations: 

The estimate is considered to be similar lo that in WHO (1987). 



10. Multimedia Considerations of Guidelines: 

Based on human health considerations for r^spiratioaonly. 

11, O^erHjalevant FactCTts: 



I 



7,6 iV^ettc^-Si(e«afij; ^i|iim!9<l7>JV^ State 
1. >Iame of Chemical; metiiylejie cMpri?!?. 

3. Guideline Value(s): 

j^eomi^E*^ i^cm avemge 1^41,000 \i§^%i^seim ^ extrapolation fi-om m 
occupational exposure guideline. The recommended annual average is 27 ^g^(3a^ t>aseid<»i€ 

4 Application:^ 

regulatory concerns found in 6NYCRR Parts 200. 201, 212 and 257." (NYDEC, 1991, p. 1). 
These regulations refer specifically to constmction and operation (Certificate to Operate) permits 
for my sources of air contamination. Rather than being employed as legally enforceable, ambient 
•px quality standards, the guidelines aretp be eaajplp^^ed to aid Inliie regulatoijy deci^on-making 

low toxicity. The regulator^' screening process considers the toxicity classification and the 
emission rate potential from a facility. An air emission dispersion model is also specified in the 
process to guide regulators in their assessment of chemical emissions from sources of interest. 



5. Documentation Available: 

NYDEC, 1991. New York State Air Guideline -1. Guidelines for the Control of Toxic Ambient 
Air Contmninmits. Draft. New York Stale Departaient of Environmental Coiiservation, Albany, 

20 pi ^ Atypatidim 



Key Reference(s): 

ACGIH, 1991. Documentation Of The Tlireshold Limft 'Values for Substances in Workroom Air 
(6th ed.). American Confer^ce of Qovemmeti^ Mdustrial^^i^nists Bic, Cincinnag, OH. 

6, Peer Review Process and Public Consultation: 

The scientific documents prepared by New York State employed peer-reviewed data and models, 
as well as llie professional judgements of its scientific stati There are opportunities for public 
^mineot on sidelines and the guideline development process, but specific Information on the 




7. Status of Guideline; 
Current 



8. Key Risk Assessment Considerations: 

New York State (199 1) has classified the toxicity of methytee bjil^de as moderate. Compounds 
j^venthe designation of moderate are animal oncogens, deveiopmeHtal and reproductive 
t^xicant^ gwMiS diet^ak and other chemicals posdng^a health hazard to humw. For 
CoiEEpoiinds in this classification, the short-tenn guideline was developed by dividing a chos^ 
occupational standai d by 4.2. In the case of methylene chloride^ New York used ti^ie oo^^^^l^OQal 
standard of 174 mg/m^ (ACGIH, 1991). _ 

The long-temi guideline was developed by calculating the exposure at an acceptable individual 
risk level of 1 xlO"''. llicy reported that concentration as 27 ^g'm^ ixpmtteiitfcttwtioOi,^ 
risk was estimated to be 3.7x10"® jgi4ditional tumours per ^g/m^ 

i^^gl^cific computer model and guidance manual are provided for use of tiie guidelines in impact 
screening analyses as employed in the permitting proc^S^j. 'plg.ljiS^V^i^ii.^^^pgnfe B gfth^ 
New York State Air Guide -1 is dated April 4, 1994. 




11. Other Relevant Factors; 



1. Name of Chemical: metiiylene chloride 



3. Guideline Value(s): 

'A SNHiour ceiling Ihnit is 945 fJg/m^ based on the threshold ^fects exposure toit (TEL) whicfe 
an extrapolation from an occupational exposure guideline. The allowable ambient limit (AAL) is, 
0.24 lig/rn^ for an annual (1 year) averaging time and is based on carcin^g^iift effects.. Xhe u4iit 
risk is 0.0000041 tumQWS'J?^ i®'j»^ and the cancer risk level is IjglQ'* 



Division of Air Quality Control, which is responsible for implementing the Departn^ani^ 
air programs, plans to employ the in the pennitting, compliance, and enforcement 

components of the Commonwealth's air progi'am in general, and the air toxics program in 
particular/' (Commonwealth crf'MassachusettSj 1990, Volume 1^ pg. ix). The primary goal is to 



injurious effects". The ambient air levels developed in this process should not be considered 
legally enforceable, air quality standards since they deal only with health-related matters and 
contain no consideration of technological, economic or enforcement concerns. Rather, the^ 




5. Documentation Available: 

Commonwealth of Massachusetts, 1990. The Chemical Health Effects Assessment Methodology 




Key Reference(s): 

ACGIHj 1986. Documentation Of The Hireshold limit Valiies for Substances; in Workroonjj Air 

U.S. EPA (U.S. Environmental Protection Agency). 1985. Addendum to the health assessment 
document for dichlorometliane (methylene chloride). Updated carcinogenicity assessment of 
dichloromethane (methylene chloride). EPA-600/8-82/004F. EPA, ORD, OHEA, Washington, 

im 

6. Peer Review Process and Public Consultation; 

Peer-reviewed, scientific research data, analyses and evaluations from various sources, including a 
lie and govermnent agencies from around fb& worlds and the published sciendHc; 




International Agency for Reseaich on Cancer (lARC), the Americmi National Toxicology 
Program (NTP) and the U.S. EPA was employed. As guidelines, the process used and values 
generated are not subject to the extensive ruview and consultation that air quality standards would 
li^^t^^cted to^ htA ei^&xid i^^tm^sm were carried out, and public ixsp^ -^ solicited throit|& 
al least two public meetings on the Massachusetts methodology and guideline document i^P^i . 
WamgarmOf Massachusetts Deparlm§;a of Environmental .R?o|©cti coipnv) 



7> Status 01 

Current. Although guideline values are periodically updated, revisions to the current value for 
methylene chloride are not under consideraticai (D.. MaO^ttTOj^Ma^flt^^USfettS Et^iartaS©!^ q£ 
Enviromjiental Protectipnj^ers. comm.) 



The State of Massachusetts has a method for establishing a limit that assumes the compound has 9- 
threshold for adverse effects. In the case of methylene chloride, the 1986 ACGIH occupational 
limit, reported to be 174 mg/m^ (ACGIH, 1986 (reported as 173.7)), was divided by several 
factors tot atteam|>t to esgtr^olate from a worker health^based limit to a public limit that p:@te#5 

amount of information on the toxicity' of the compound, the differences between body sizes and 
weights between adult males and children, and an assumption about the relative contribution of 
the compound to the total exposwe from air. The total uncertainty factor in the case of methylene 



The State of Massachusetts accepted the V.S. EPA designation of methylene chloride as a 
probable hummi carcinogen and chose to accept tlie individual unit risk of 4. 1x10"^ (0.0000041) 
additional tumours per fig/m^ which was promulgated by the U.S. EPA at that time (U.S. EPA, 




but tot tills revised risk assessment i^^as 
fe|^t«e!dDae^^gi«p{(ia-ite infoimatioa 

9. Key Risk Management Considerations ^ 




TBes hazard assessment only and does not use the number of exposed individuals as a criterioti 
regulatory action. Furthermore, the selection of the AAL is based on the most sensitive effect. 
The U.S. EPA's cancer unit nsk values (U.S. EPA, 1985) and the ACGIH occupational TLV 
values were adopted for regulation develo|>ment purposes. For t^cinogens^^ maximum allowable 
Iticrease in risk asBOciaie^ vm^ffyS^^te^tm (1x1 



10. Multimedia Considerations of Guidelines: 

A generic allowance was made for contiibulioiis irom sources other than respiration: "A relative 
stege contribution factor of 20% is also incWed to account fpr sources other ton m^" 
(CJonmiomvealttiof M^sadiusettej 199Q,pgf'i^^ 

11. Other Relevant Factors: 

The State of Massachusetts intended to adopt the new individual unit risk estimate by the U.S. 




